
PORTLAND CANAL JUVENILE CHUM 
SALMON CODED WIRE TAGGING 

Final Report for the Period 1 July 1987 to 30 June 1988 

BY 

Jerrold F. Koerner 

Regional Information ~ e ~ o r t  l No. 1588-21 

Alaska Department of Fish and Game 
Commercial Fisheries Division 

Juneau, A1 as ka 

September 1988 

The Regional Information Report Series was established in 1987 to provide 
an information access system for a1 1 unpubl i shed divi sional reports. These 
reports frequently serve diverse ad hoc informational purposes or archive 
basic uninterrupted data. To accommodate needs for up-to-date information, 
reports in this series may contain preliminary data. 



TABLE OF CONTENTS 

LIST OF TABLES ...................................................... 
LIST OF FIGURES ..................................................... 
ABSTRACT ............................................................ 
INTRODUCTION ........................................................ 
OBJECTIVES .......................................................... 
METHODS ............................................................. 
RESULTS ............................................................. 

Summary o f  Fyke Net Catches ..... ... ............................. 
Summary o f  Coded Wire Tagging ................................... 
Analys is  o f  Length Weight Data .................................. 

CONCLUSIONS ......................................................... 

PROJECT SPONSORSHIP 

Paqe 

i i 

iii 

i v 

1 

1 

1 

5 

5 

5 

5 

9 

This  i n v e s t i g a t i o n  was f inanced by NOAA, Nat ional  Marine F i  sher ies  Service, 
under Cooperat ive Agreement No. NA-87-ABH-00025. 



LIST OF TABLES 

Tab1 e Pase 

1. Summary o f  t h e  F ish  Creek fyke n e t  catches 11 March t o  
17 May 1988 ................................................... 6 

2. Summary o f  coded wi re  tagging o f  F ish  Creek j u v e n i l e  
chum salmon 11 March t o  18 May 1988 ........................... 9 

3 .  Fish Creek j u v e n i l e  chum f r y  mean lengths and weights 
by week, 1988 ................................................. 10 



LIST OF FIGURES 

Fiqure Paqe 

1. Map o f  t he  Salmon River  drainage showing t h e  F i sh  
Creek t r i b u t a r y  ................................................ 2 

2 .  Map o f  F i sh  Creek showing t h e  fyke  n e t  and tagg ing  s i t e  ....... 3 



ABSTRACT 

Annex IV, Chapter 2 o f  t h e  P a c i f i c  Salmon Trea ty  i d e n t i f i e s  s p e c i f i c  concerns 
by both Alaska and Canada f o r  chum salmon (Oncorhynchus k e t a )  o r i g i n a t i n g  i n  
Por t land  Canal t r i b u t a r i e s .  In an e f f o r t  t o  l e a r n  more about t h e  i n t e r c e p -  
t i o n  r a t e s ,  ha rves t  r a t e s ,  migratory t iming and migra t ion  r o u t e s  of t h e s e  
f i s h  a coded wire  tagging  s tudy was i n i t i a t e d  on Fish Creek near  Hyder Alaska 
i n  1988. A t o t a l  of  145,870 wild j u v e n i l e  chum salmon f r y  were coded wire  
tagged wi th  h a l f - l e n g t h  t a g s  from 11 March t o  16 May 1988. The f r y  were 
captured i n  two fyke n e t s  a t t ached  t o  aluminum holding boxes. The f i r s t  
a d u l t  r e t u r n s  from t h i s  t agging  p r o j e c t  a r e  expected i n  1990. 



INTRODUCTION 

The chum salmon (Oncorhynchus k e t a )  stocks of southern Southeast Alaska and 
northern Bri t i sh  Columbia have been designated as  stocks of special  concern 
t o  the  U.S./Canada Pacif ic  Salmon Treaty. Annex IV, Chapter 2 of the  Pacif ic  
Salmon Treaty i den t i f i e s  spec i f i c  concerns by both Alaska and Canada f o r  chum 
salmon or iginat ing in Port1 and Canal t r i b u t a r i e s .  These chum salmon stocks 
contribute t o  the  f i she r i e s  of both countries and the  e f f ec t i ve  management of 
these f i she r i e s  requires know1 edge of the  interception r a t e s ,  harvest r a t e s ,  
migratory timing and migratory routes.  

In an e f f o r t  t o  determine these parameters f o r  Portland Canal chum salmon 
stocks a juvenile coded wire tagging project  was i n i t i a t e d  on Fish Creek a 
t r i bu t a ry  of t he  Salmon River near Hyder Alaska (Fig. 1) .  This repor t  covers 
the  f i r s t  year of t h i s  project .  

OBJECTIVES 

1. Ident i fy  the  migratory timing and migration routes of Fish Creek chum 
salmon by the  use of coded wire tagging methodology. 

2 .  Estimate the  t o t a l  r a t e  of exploi ta t ion of Fish Creek chum salmon by the  
g i l l n e t  and purse seine f i she r i e s  in Alaska and the  net  and t r o l l  
f i she r i e s  of Bri t i sh  Columbia. 

3 .  Obtain s i ze ,  age, sex composition, stream 1 i f e  and migratory timing of 
the  Fish Creek chum salmon escapement. 

4. Obtain an estimate of the  survival r a t e  of Fish Creek chum salmon. 

5 .  Ident i fy  problems in the  coded wire tagging of wild juvenile chum salmon 
f r y  ( tag l o s s ,  tagging mortal i ty and straying of tagged f i s h ) .  

METHODS 

A s i t e  on Fish Creek approximately 2 .4  km upstream from i t s  confluence with 
the  Salmon River was chosen as the  capture and tagging s i t e  as  i t  was ea s i l y  
accessible by road and was below the  major spawning areas (Fig. 2 ) .  O u t -  
migrant chum f r y  were captured in two fyke nets attached t o  1.5 m X 0 . 9  m X 
04.5  m aluminum holding boxes. The fyke nets were 0.45 m by 0.9 m and were 
placed t o  f i s h  a column of water 0 . 9  m wide. The nets  were spaced 4 .0  m 
apart  and placed in  the  middle of the  stream. From 10 March t o  15 April 1 .0  
m high leads of p l a s t i c  net t ing ( 3 . 2  mm mesh) were placed from the  fyke nets  
t o  t he  stream banks e f fec t ive ly  funneling a l l  out-migrant f r y  in to  the  two 
nets.  The leads were removed due t o  high water on 15 April and were not 
replaced as  the  two nets continued t o  capture a su f f i c i en t  number of f ry  f o r  
tagging. 



Figure 1. Map of the Salmon River drainage showing the Fish Creek tributary. 
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The enumeration o f  t h e  fyke  n e t  catches was accompl ished by two d i f f e r e n t  
methods. From 10 March t o  8 A p r i l  f r y  est imates were made by t h e  vo lumet r ic  
method. A subsample o f  known volume was enumerated f o r  species composit ion 
and t h e  t o t a l  volume o f  f i s h  captured was then expanded t o  est imate t h e  t o t a l  
number o f  chum and p i n k  salmon f r y .  A f t e r  8 A p r i l  t h e  d a i l y  catches i n -  
creased s i g n i f i c a n t l y  and t h e  f r y  es t ima t ion  method was changed t o  t h e  
g rav ime t r i c  method w i t h  a subsample o f  known weight enumerated f o r  species 
composit ion. A t o t a l  o f  5,000 t o  8,000 f r y  were he ld  each n i g h t  f o r  coded 
w i r e  tagg ing  the  f o l l o w i n g  day. 

The coded w i r e  tagg ing  operat ions were conducted i n  a 70.2 m tagg ing  t r a i l e r  
which was parked nex t  t o  F i sh  Creek a t  t h e  fyke  ne t  s i t e .  The t r a i l e r  was 
equipped w i t h  a 105 L anesthet ic  tank, tagging t a b l e  and l a b o r a t o r y  area. 
The t r a i l e r  was w i red  f o r  110 v o l t  AC cu r ren t  which was supp l ied  by a 1400 
wat t  gaso l i ne  generator.  

The chum f r y  were anesthet ized w i t h  MS-222 ( t r i c a i n e  methanesulfonate) a t  a 
concent ra t ion  o f  40 mg/L. Since MS-222 lowers t h e  ph o f  t h e  water  t h e  
s o l u t i o n  was bu f fe red  w i t h  sodium carbonate (NazC03) back t o  t h e  ph of  F i sh  
Creek water (7.0). To reduce s t ress ,  non- iodized s a l t  was added t o  t h e  
s o l u t i o n  a t  a concent ra t ion  o f  0.5 % t o  rep lace s a l t s  l o s t  due t o  hand l ing  
and t o  s t i m u l a t e  mucus f low.  An e f f o r t  was made t o  i nsu re  t h a t  t h e  f r y  were 
n o t  l e f t  i n  t h e  anesthet ic  s o l u t i o n  f o r  more than f i v e  minutes. 

The adipose f i n s  o f  t h e  chum f r y  were removed w i t h  s u r g i c a l  grade micro-  
sc issors  be fore  being passed on t o  t h e  tagging machine operator .  Only fry 
t h a t  had complete ly  absorbed t h e i r  y o l k  sacs were se lec ted  f o r  tagging.  A l l  
p i n k  and coho salmon f r y  and chum w i t h  v i s i b l e  yo1 k sacs were re leased back 
i n t o  F i s h  Creek. 

The tagg ing  equipment consis ted o f  a Northwest Marine ~ e c h n o l o ~ ~ l .  Mark I V  
t a g  i n j e c t o r ,  q u a l i t y  c o n t r o l  device and power supply. A l l  chum f r y  were 
tagged w i t h  h a l f  l e n g t h  coded w i r e  tags. 

The q u a l i t y  c o n t r o l  device was s e t  up so t h a t  f r y  w i t h  tags were rou ted  from 
the  tagg ing  t r a i l e r  through a 63.5 mm diameter hose and ou t  t o  a ho ld ing  pen 
i n  F i sh  Creek. I f  the  q u a l i t y  c o n t r o l  device d i d  n o t  de tec t  a t a g  t h e  device 
rou ted  t h e  f r y  i n t o  a bucket. These f ry  were then passed through t h e  device 
again and i f  they d i d  n o t  r e g i s t e r  a tag  t h e  second t ime they  were re tu rned  
t o  t h e  tagging machine operator  and re-tagged. 

A t  t h e  end o f  t h e  tagg ing  day the  tagged chum f r y  were h e l d  i n  ho ld ing  pens 
and re leased d u r i n g  t h e  l a t e  evening hours. Tagged f i s h  m o r t a l i t i e s  were 
recorded a t  t h e  t ime o f  re lease.  Tag r e t e n t i o n  samples were a l s o  conducted 
a t  t h i s  t ime. A random sample of 200 fry was passed through t h e  q u a l i t y  
c o n t r o l  device and t h e  number of f r y  w i thou t  tags were recorded. Tag 
r e t e n t i o n  percentages and tagged f i s h  m o r t a l i t i e s  were then used t o  c a l c u l a t e  
t h e  t o t a l  number o f  tags released. 

Mention o f  t rade  names does n o t  c o n s t i t u t e  endorsement by ADF&G. 
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A t o t a l  of 50 chum f r y  were sampled f o r  l eng th  and weight each week. The f r y  
were measured t o  t h e  n e a r e s t  0 .1  mm and weighed t o  t h e  n e a r e s t  0.01 g.  

RESULTS 

Summarv o f  Fyke Net Catches 

The numbers o f  f r y  cap tured  i n  t h e  fyke nets a r e  summarized i n  Table  1. The 
dec i s ion  was made t o  only at tempt  exac t  e s t i m a t e s  of  ou t -migran t  f r y  every 
o t h e r  n i g h t  us ing  e i t h e r  t h e  volumetr ic  o r  g r av ime t r i c  method. On t h e  o t h e r  
n i g h t s  t h e  n e t s  were f i s h e d  only long enough t o  c a p t u r e  a  s u f f i c i e n t  number 
o f  chum f r y  f o r  t agging  t h e  next day. During t h e  s tudy  per iod  t h e  n e t s  were 
f i s h e d  f o r  a  t o t a l  of  419.75 hours and cap tured  a  t o t a l  o f  1,786,245 chum 
salmon f r y  and 89,414 pink salmon f r y .  

The n i g h t l y  ou t -migra t ion  d i d  no t  commence u n t i l  a f t e r  dark ,  between 1700 and 
1800 hours .  Peak f r y  movement was between 2100 and 2300 wi th  an occas iona l  
sma l l e r  peak between 0200 and 0400 hours.  The out -migra t ion  u s u a l l y  ceased 
by 0600 hours .  

S ince  chum f r y  were cap tured  t h e  f i r s t  n i g h t  t h e  nets were set i n  Fish Creek 
(10 March) i t  was obvious t h a t  t h e  ou t -migra t ion  had been underway f o r  a  
number o f  days.  I t  i s  d i f f i c u l t  t o  determine a  peak per iod  o f  ou t -migra t ion  
a s  the p l a s t i c  mesh wings, which were funne l ing  a l l  o f  the f r y  i n t o  t h e  nets, 
were removed on 15 Apri l  due t o  high streamflows. 

Catches increased  s t e a d i l y  through March and appeared t o  peak du r ing  t h e  
per iod  4 Apri l  t o  13 Apr i l .  Catch r a t e s  dec l ined  dur ing  mid May and t h e  n e t s  
were removed on 17 May. 

Summarv o f  Coded Wire T a w i n g  

Tagging a t  Fish Creek commenced on 11 March 1988. A summary o f  t h e  tagging  
i s  p resen ted  i n  Table  2 .  The number of f i s h  tagged per  day and t h e  t a g  
r e t e n t i o n  r a t e s  were low during t h e  f i r s t  days of  t agging  a s  t h e  crew was no t  
experienced with t h e  ha l f  l eng th  tagging  of such small f i s h .  As t h e  crew 
gained exper ience  t a g  r e t e n t i o n  r a t e s  climbed t o  an ove ra l l  r e t e n t i o n  r a t e  of 
94 %. In o r d e r  t o  spread t h e  tagging  over  t h e  complete d u r a t i o n  o f  t h e  o u t -  
migra t ion  a  goal of  3,000 t a g s  per  day was s e t .  The o r i g i n a l  t agging  goal 
f o r  t h i s  p r o j e c t  was 100,000 t a g s  r e l ea sed .  By mid April  i t  was obvious t h a t  
t h e  crew was capable  o f  reaching our  goal by t h e  end of  Apr i l  and an addi -  
t i o n a l  50,000 t a g s  were ordered.  The crew continued t o  t a g  u n t i l  18 May. 
The t o t a l  number o f  t a g s  r e l ea sed  f o r  t h e  season was 145,870. The f i r s t  
a d u l t  r e t u r n s  from t h i s  t agging  a r e  expected i n  1990 a s  age 3 f i s h .  

Analysis  o f  Lenqth Weiqht Data 

The mean l e n g t h s  and weights  by week a r e  summarized i n  Table  3. The mean 
1 engths  and weights  showed no s i g n i f i c a n t  v a r i a t i o n s  throughout  t h e  d u r a t i o n  
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T a b l e  2. Summary of t h e  Coded Wire T a g g i n g  of F i s h  C r e e k  
J u v e n i l e  Chum Sa lmon  11 March t o  18 May 1988. 

DATES NUMBER TAGGED CODE 

TOTAL 1 4 5 , 8 7 0  



Table 3. Fish Creek Juvenile Chum Fry mean lengths and weights by 
week, 1988. 

WEE MEAN LENGTH (mm) MEAN WEIGHT (g) SAMPLE SIZE 

4/10-4/16 40. 0 NO WEIGHTS 

4117-4/23 38.8 0.39 

4/24-4/30 39. 8 0.40 

5/01-5/07 38. 8 0.39 

5/08-5114 38.8 0. 38 

5/15-5/21 38.7 0.37 
- -- -- - - 

Total 39.2 0.39 925 



of  t h e  ou t -migra t ion .  Weekly mean l eng ths  and weights  ranged from 38.7 mm t o  
40.0 mm and 0.37 g t o  0.41 g ,  r e s p e c t i v e l y .  The ove ra l l  mean l e n g t h s  and 
weights  of  Fish Creek chum f r y  were 39.2 mm and 0.39 g ,  r e s p e c t i v e l y .  

CONCLUSIONS 

This  was t h e  f i r s t  y e a r  of  a proposed s i x  y e a r  s tudy  designed t o  determine 
t h e  i n t e r c e p t  ion r a t e s ,  ha rves t  r a t e s ,  migratory t iming and migra t ion  r o u t e s  
of  Por t land  Canal chum salmon s t o c k s  by t h e  use of  coded wire tagging  
methodology. The tagging  of  over  145,000 wild j u v e n i l e  chum f r y  on Fish 
Creek f a r  exceeded our  expec t a t i ons  f o r  t h e  f i r s t  y e a r  of  t h i s  s tudy .  

The two fyke n e t s  and aluminum holding boxes proved t o  be a more than 
accep tab l e  method f o r  cap tu r ing  a s u f f i c i e n t  number o f  chum f r y  f o r  t agging .  
No m o r t a l i t y  problems were encountered dur ing  t h e  s tudy  per iod .  

There was some apprehension a t  t h e  onse t  of t h i s  p r o j e c t  i n  r e l a t i o n  t o  our  
a b i l i t y  t o  coded wire  t a g ,  with h a l f - l e n g t h  t a g s ,  chum f r y  t h a t  would average 
only 38-40 mm i n  l eng th .  As our  crew gained more exper ience  wi th  t h e  tagging  
equipment and with hand1 ing t h e  sma l l e r  f i s h  t h e s e  f e a r s  were qu i ck ly  pu t  t o  
rest. By mid-season our  crew was capable  o f  t agging  5,000 f r y  a day wi th  t a g  
r e t e n t i o n  r a t e s  i n  excess  of  94 %. P r e r e q u i s i t e s  f o r  a successful tagging  
p r o j e c t  such a s  t h i s  included custom made head molds f o r  p roper  t a g  p lace-  
ment, s u r g i c a l  g rade  f i n  c l  i ppi ng mi c r o s c i  s s o r s  and a p rope r ly  prepared 
a n e s t h e t i c  s o l u t i o n .  Paying c l o s e  a t t e n t i o n  t o  t a g  placement and t h e  
a n e s t h e t i c  bath kept  our  tagging  m o r t a l i t i e s  down t o  l e s s  than  0.2 %. Due t o  
t h e  success  of  t h i s  p r o j e c t  i t  i s  recommended t h a t  t h e  tagging  goal o f  
100,000 be increased  t o  200,000 f o r  1989. 

Adult chum salmon from t h i s  1988 tagging  e f f o r t  should e n t e r  t h e  U.S. and 
Canadian f i s h e r i e s  and r e t u r n  t o  Fish Creek t o  spawn s t a r t i n g  i n  1990. The 
f i r s t  a d u l t s  w i l l  be age 3 f i s h ,  with 4 and 5 y e a r  o l d  f i s h  r e t u r n i n g  i n  1991 
and 1992, r e s p e c t i v e l y .  Tag r ecove r i e s  from t h e  f i s h e r i e s  o f  both c o u n t r i e s  
and from Fish Creek should provide much needed information f o r  t h e  e f f e c t i v e  
management o f  t h e  Por t land  Canal chum salmon s tocks .  
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